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AN ANALYTICAL FORM OF THE RAMAN ET AL. ION
VELOCITY DISTRIBUTION IN AURORAL IONOSPHERIC
F-REGION AND THE DISTRIBUTION SATURATION
WITH INCREASE OF ELECTRIC FIELD

Wu JiaN
(China Research Institute of Radiowave Propagation, P. O. Box 138, Xinxiang 453003, China)

Abstract

An analytical form of the 1-D Raman et al. ion velocity distribution is obtained
in this paper, which describles the non-Maxwellian distributions driven by large
electric field in the high-latitude ionosphere on a line—of —sight respect to the
geomagnetic field. Some propertives of the distribution are found: a) it depends on
non—Maxwellian parameter D* and on the aspect angle ¢ between the line-of —sight
and the geomagnetic field through a combinated parameter D = D *sing. b) there is a
value of the parameter D, say D., for which the distribution has one hump when D <
D, and two humps initiately when D> D_, where D, = 1.257. The distribution
saturation with the increase of the electric field is studied using the analytical
formulation. It is found that the distribution saturation with increasing electric field is
caused by the saturation of the non—Maxwellian parameter D*. When the electric field
is enough strong so that the parallel and perpendicular temperatures of ions to the
magnetic field are approximately proportional to the square of the electric field. This
implys that the ratio of the parallel temperature to the perpendicular, or the
non—Maxwellian parameter D *, tends to be saturated when the electric field become
enough strong. Values of the saturating electric field are calculated for several
collision models.

Key words Auroral ions, ion velocity distribution, Non—Maxwellian velocity

distribution.
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